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1. A low capacitance deplelion mode SCR and NFET clement integrated circuit semiconductor 
device structure with associated parasitic bipolar transistors on a substrate tor the purpose of 
providing electrostalic voltage discharge protection to the active seniico/iducloi" devices 
comprising: 

a fii'st doped region of opposite dopent than said substrate; 

a second doped region within said fii'st doped region of opjiosite dopeni than said second 
doped region; 

a piuralit}' of thii-d doped regions widiin said substrate of opposite dopent tlian said 
substrate 

a gate structure overlaying said substr;Uc sudace between a lirst element and second 
element of said thiixl doped regions; 

a gate sti"ucture overlaying said substrate surface between a third element and fourth 
element of said third doped regions; ' 

a lirst isolation element between said second element of said ihiid doped region and a iirst 
side of said second doped region; 

a second isolation element between said third element of said thii'd doped regions and a 
second side of said second doj^ed region; 

a pluralit}^ of fourth doped regions witlnn said substrate of similar dopent as said substrate; 

an electrical connection system for said second doped region; 

an electrical comic ction system for said fust and fouitli elements of said thii d doped, regions 
and for the first and second elements of said fourth doped regions; 
a surface passivation layer for said ESD protection device. 

2. The structure according to claim 1 wherein said substrate consists of silicon semiconductor 
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material doped to a conceniration boivvecn 1E15 and lEl 6 a/cm". 

3. The sli'ucture according to claim 1 wherein said fu'st doped region is doped with a donor 
element such as As to a concentration between 5E 15 lo 1E18 a/cm' and has a width belvveen 0.5 
to 6 um and a depth between 0.5 and 6 urn to fonn a N-weli. 
5 4. The stiTicture according to claim 1 wherein said second doped region is doped witli an 
acceptor element such as boron to a concentration between 1E19 and 1E21 a/cm* to form a 
well P-f- contact region. 

5. The sti*uct"ure according to claim 1 wherein said plurality of third doped regions are doped 
with an acceptor element such as arsenic to a concenlralion of beivvccn IE 1 9 and iii21 a/onr\ 
iO 6. The structure according to claim 1 wherein said fii'st and fourtii elcnicnls of said third doped 
regions fomi the N-h drain regioas of NFET elements. 

7. The structui'e according to claim 1 wherein said second and tliii-d elements of said thii*d doped 
regions foim the drain regions of said NFET elements and are electrically floaiing. 

8. The sti-ucture according to claim 1 wherein isaid gate elements are comprised of gale o.xide lo a 
13 thickness between 50 and 300 A. and polysilicon to a thicki\ess between 3000 and 6000 A. 

9. The structure according to claim 1 wherein said polysilicon is doped with a donor element to a 
concentration between 1E19 and 1E21 a/cm*'. 

10. The structui'e according to claim 1 wherein said isolation elements consist of shallow trench 
isolation structures with a width of between 0.1 and 3 um and a depth of between 0.5 and 4 um. 

20 11; The stiiicture according to claim 1 wherein said isolation elements are filled witli a fu'st layer 
of SiOs to a tliiclaiess of between 50 and 500A and then tilled with a second layer of Si02 to said 
substiaie surface. 

12. The structure according to claim 1 wherein said plurality of fourth dope regions are doped 
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with an acceptor dopent such as boron (o a conccntrahon between I E] 9 and 1E21 a/ciiv' lo Ibrni 
Ph- contact elements for said substi ate. 

13. The slructure according to claim 1 wherein said electrical conneclion system Ibr said second 
doped region consists of - aluminum metallurgy or aluminum doped with 1 % silicon ivieiallurgy, 

5 and is connected to a fii'st voltage source consisting of tiie input pad of said active semiconductor 
devices. 

14. The slrocture according to claim 1 wherein said electrical connection system for said first and 
fouitli elements of said tliii'd doped regions and for the fiist and second elements of said fourtli 
doped regions consists of aluminum metallurgy or aluminum doped with 1 V*o sihcon metallurgy, 

10 and is connected to a second voltage source or ground. 

15. The structure according to claim 1 wherein said surface passivation layer for said ESD 
protection device consists of deposited SiOi doped with boron and phosphorous to form BPSG. 

16. A method of forming a low input capacitance depletion mode SGR and isolated N channel 
FET ESD protection device on a semiconductor substrate comprising: 

15 creating a N-well within said semiconductor substrate; 

creating multiple STI stiaictures within said substi*ate bridging said N-well and said 
substrate boundiuy in the surface region; 

creating gate elements on said substrate surface; 

creating N+ source and drain areas within said substrate on either side of said gate elements 
20 foiming NFET elements; 

creating a P+ contact region within said N-well region and creating P-i- contact regions 
within said substrate outside of said N-well region; 

creating a fu\st and second electrical conductor system for said ESD protection device; 
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creating passivation for said ESD protection device. 

17. The metiiod aocordiiig to claim 16 vvhci cby said gale elements are comprised of a tliin SiO: 
insulation layer and a polysilicon conductor element. 

18. The mediod according to claim 16 whereby said P-i- N-well contact region is coimected lo the 
active eii'cuit signal input pad by said fii'st electrical conductor system. 

19. The method according to claim 16 whereby said gate elements and said NFET N i source 
elements are electrically floating. 

20. The method according to claim 16 whereby said NFEI N-r source elements and said 
substrate P+ contact elements are connected to gi'ound by said second electrical conductor 
system. 

21. The method according to claim 16 whereby said conductor system is comprised of a 
metallurgy such as aluminum or aluminum doped with silicon. 

22. The method according to claim 16 whereby said passivation is a silicon glass such as 
borophosphorus silicate glass. 

23. A method of fiibricating a low input capacitance depletion mode SCR and isolated N chamiel 
FET semiconductor device witli associated parasitic bipolar transistors to provide ESD 
protection on a semiconductor substrate comprising: 

Growing a fii*st layer on said substrate surface; 

depositing a second layer on surface of said first layer: 

defining with a fii*st patterning element a region for a Ihst doped region; 

Etching said fii'st and said second surface layers for said fnst doped region; 

implanting a dopent to foim said first doped region; 

reestablishing said surface layers; 
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defining with a second patterning element regions for isolation elements; 
etching said surface layers and said substrate creating open shallow irenchcs for said 
isolation elements; 

fonliing a protective covering on open walls of said open shallow trenches; 
filling and capping and planarizing said shallow trench isolation elements; 
replacing said first and second surface laj'ers with a thii'd surface layer; 
depositing a conductive layer on said thii-d surface layer; 

defining with a third patterning element plurality of regions for a tliii"d doped i cgion; 
impLmting said third regions with a donor element; 

patterning with a fourth patterning element for a pluralit}' of fourth doped regions; 
implanting said fourth doped regions with an acceptor dopent; 
fbnning a conductor system for said protection device; 
forming a passivation layer for said protection device; 
completing the processing of said protection device. 

24. The method according to claim 23 wherein said substrate is doped with a donor element such 
as phosphorous to provide a P doping densit)^ of between 1E15 and 1 E16 a/'cm^ 

25. The method according to claim 23 wherein said first surface layer is thermally grown Si02 to 
a thicloiess of between 70 and 600 A. 

26. The method according to claim 23 wherein said second surface layer is SiN deposited by 
LPCVD to a thickness between 800 and 2000A. 

27. The method according to claim 23 wherein said fu'st doped region is fomied with an ion 
implant of phosphorous (P) with an energ)^ level between 30 and 100 KeV and a dosage level 
between lEll and 1E14 sJoirC to produce a N-well region with a concentration between 5E15 
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and IE 18 a/cm''. 

28. The method according to claim 23 wherein said shallow trench isolation elements are 
anisotropically etched by reactive ion etching to a width of between 0.1 and 3 urn wide and 
between 0.5 and 4 um deep. 
5 29. The method according to claim 23 wherein said protective coating on said open walls of said 
open shallow trenches consists of thermal deposited SiOz to a iliickness of bcuvcen 50 and 500 

A. 

30. Tlie mefliod according to claim 23 wherein said shallow trench elements are filled and 
capped with theimally giown SiOo. 
10 31. The method according to claim 23 wherein said filled shallow trench isolation elements are 
planarized by chemical mechanical polishing. 

32. The method according to claim 23 wherein said thii'd surface layer is thermally deposited 
SiOo for gate insulator to a thickness between 50 and 300 A. 

33. The method according to claim 23 wherein said tirsi conducting layer is polysilicon provided 
15 by low pressure chemical vapor deposition at a temperature between 550 anci 700 ""C using a 

silane source or a gas witli hydrogen or nitrogen. 

34. The method according to claim 23 wherein said thii'd doped regions are doped with 
phosphorous (P) with an energy level betweenlO and 80 KeV and a dosage level between 
lE14and 1E17 a/crn^ to produce N+ source drain areas with a dopent conceutratiou of between 

20 E19 and E21 a/'cml 

35. The method according to claim 23 wherein said fourth doped regions are doped with boron 
with an energ}^ level between 10 and 80 KeV and with a dosage level between lE14and 1E17 
a/cm^ to produce said substrate P+ contact regions with a concentration of between E19 and E21 
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36. The method according to claim 23 wherein said conductor system is made by a blanket 
evaporation of aluminum doped with 1% silicon, followed by a RIE elched to remove unwanted 
metal. 

37. The method according to cLiim 23 wherein said passivation layer consists of silicon oxide 
doped wifli boron and phosphorous to form borophosphorus silicate glass and is thermally 
deposited at a temperature between 400 and 500 °C, 
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